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In nanoscale devices, we have the opportunity to isolate the individual 
physical processes of noise.   Time-resolved STM imaging of fluctuating 

Phys. Rev. Lett. 99, 206801 (2007); New J. Physics 9, 387 (2007);  Surface Sci. 601, 4939 (2007)
UMD MRSEC DMR0520471

nanoscale structure shows that the motion of surface line boundaries (steps) is 
coupled 10x more strongly to scattering of electrical carriers than predicted 
from zero-temperature calculations.  The resulting changes in surface 
resistivity will carry the spectral characteristic of the step 
fl i i ldi di i i i f 3/4fluctuations, yielding a distinct noise signature SI ~ f-3/4.    
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Scattering at Nanoscale Structure in Metals
T b S i T li Mi (STM) i f h

Current downhill

Top above: Scanning Tunneling Microscope (STM) image of the 
top of a 20 nm diameter crystalline Ag wire.  The longitudinal 
structures are steps - changes in height by a single atomic layer.   
Middle above: Schematic illustration of the scattering of charge 
carriers at surface steps, with expanded image illustrating the p , p g g
thermal excitations of the atomic structure that cause step motion.
Bottom Left: The thermal motion of the steps, shown by the 
correlation function G(t), is enhanced or suppressed when current 
flows uphill or downhill with respect to the step direction


